Comparison of reduced and oxidized yeast iso-1-cytochrome c using proton paramagnetic shifts.
Dipolar paramagnetic shifts for protons of yeast iso-1-cytochrome c have been calculated by using an optimized g-tensor and the X-ray crystallographic coordinates of the reduced form of yeast iso-1-cytochrome c [Louie, G. V., & Brayer, G. D. (1990) J. Mol. Biol. 214, 527-555]. The calculated values are compared with the observed paramagnetic shift determined from over 450 nonequivalent protons that have been assigned in both oxidation states [Gao, Y., Boyd, J., Williams, R. J. P., & Pielak, G. J. (1990) Biochemistry 29, 6994-7003]. There is good agreement between the calculated and the experimental data with a few exceptions. This indicates that, overall, the solution structures must be very similar in both the reduced and oxidized states in solution as is the case in crystals. The differences between observed and calculated shift values for the molecule in solution are most readily explained by slight movement of the heme and certain changes in diamagnetic shift due to small rearrangements of a few residues and some considerable changes in a few hydrogen bonds. It is also known that small differences exist between the structures of the two oxidation states in crystals but the hydrogen-bond changes are not so easily observed there. Structural changes from nuclear magnetic resonance data are in reasonable agreement with those deduced from crystallography, but additional information is clearly available concerning changes in hydrogen bonding.